ELECTRICAL CONNECTOR FOR A FLAT CABLE 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to electrical 

connectors for a flat cable. 

2. Description of the Related Art 

Japanese patent application Kokai No. 9-35828 
discloses an electrical connector of this type. 

10 As Fig. 5 shows, in this connector, a flat cable 

(flexible board) 51 is inserted into an inserting space of 
an open mouth In a surface direction of the flat cable, 
direction A In the figure, so as to be placed on contact 
sections 54 of terminals which are arranged facing to the 

15 open mouth of a housing 52. This inserting space is like a 
very narrow slit, and slightly larger than the cross- 
sectional shape of the flat cable 51. To ensure the 
inserting position of the flat cable 51, restricting blades 
55 which contact with upper surface of the inserted flat 

20 cable at its lower surfaces are attached at both sides in 
the cross direction of a flat cable. The restricting blade 
55 has a surface edge that is perpendicular to the 
inserting direction of the flat cable. At the open mouth 
of the housing 52, a pressure member 56 to open and close 

25 the open mouth is attached to the housing, so as to freely 
rotate. The pressure member 56 enables insertion of a flat 
cable 51 at open position by opening the inserting space, 
while it presses the inserted flat cable against the 
connection section 54 of a terminal. 

30 However, in this type of connector, the entrance 

of inserting space is so deeply located that it is 
difficult to see, and is narrow, so that the flat cable 51 
can not be inserted in there easily. Moreover, for a 
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connector required to be low profile, it is impossible to 
design a large inserting. 

In addition, in the connector, the position of 
pressure member 56 is unstable because it is not fixed at 
5 the open position, and sometimes it turns over to the 

closed position unintentionally at the time of inserting a 
flat cable. In this case, the pressuring member 56 makes 
it further difficult to see the entrance of the inserting 
space . 

10 Also, if the front edge of a flat cable hits the 

surface edge 55A of restricting blade 55 which is supposed 
to define the inserting position of a flat cable 51, and 
then an inserting force is applied despite of that, the 
surface of the flat cable is bent backward so that the 

15 cable can not be inserted. The pressure member and 
restricting blade, like this, worsen above-mentioned 
problem. 

SUMMARY OF THE INVENTION 
In view of those problems, it is an object of 
20 this invention to provide an electrical connector for a 
flat cable that enables easier insertion of a flat cable. 

An electrical connector for a flat cable 
according to the present invention has a plurality of 
terminals which are arranged and held in a housing and have 
25 contact sections at the position facing to an open mouth of 
the housing, and a pressure member which can freely turn 
around a rotational axis positioned in opposite side of 
flat cable to contact section, wherein the pressure member 
can freely turn over between an open position which opens 
30 inserting space to enable insertion of a flat cable into 
the open mouth and a closed position which pushes the flat 
cable towards contact section closing the inserting space. 

According to one aspect of the invention, there 
is provided an electrical connector which comprises a 



terminal which has bearing section for rotational movement 
of a pressure member at the rotational axis; and engaging 
section to hold the pressure member at the open position by 
engaging force generated by concerted movement between the 

5 terminal or the housing and the pressure member when the 
pressure member turns over to the open position. 

The pressure member of this connector with this 
structure is maintained at open position by its engaging 
force with terminal or housing, if the pressure member is 

10 turned over to open position at the time of inserting a 

flat cable. Accordingly, inserting space is certainly held 
open, so that flat cable can be easily inserted. 

According to the present invention, an engaging 
section can be designed to be formed at a terminal or a 

15 housing and a pressure member by parallel or perpendicular 
surface to rotational axis. In any case, engagement is 
performed at supposed position by increase of surface 
pressure on the surface. 

In a case that the engaging section is formed by 

20 parallel surface to the rotational axis, pressure member 
has a slot to which a part of a support arm of a terminal 
slides when the pressure member turns over to open 
position, and the support arm has a shoulder which engages 
with inner wall of the slot when the pressure member 

25 reaches the open position, so that it is as if this inner 
wall and the shoulder form engaging section which is 
parallel to rotational axis. The shoulder can be like a 
cam. 

According to another aspect of the invention, a 
30 pressure member has a shaft along a rotational axis at both 
sides of arrangement direction of above-mentioned terminal, 
there is an engaging piece to turn around and support the 
shaft in proximity of both sides of connector, and the 
engaging piece and pressure member have engaging section to 



hold the pressure member at the open position by engaging 
force generated by concerted movement when the pressure 
member is turned over to the open position. Preferably, in 
this aspect, an engaging piece as a separate member is 

5 attached to a housing, and forms an engaging section with 
the pressure member. It is further preferable if the 
engaging piece as a separate member is metal piece in view 
of its strength. This metal piece is attached in the 
proximity of both sides of housing. In this case, engaging 

10 section is formed as a protrusion, such as cam, which is 
formed on upper edge of the metal piece, so that the shaft 
of the pressure member can be designed to engage by turning 
over the top of the protrusion. 

According to still another aspect of the 

15 invention, a housing holds guides, which are positioned at 
both sides of the housing in the width direction of a flat 
cable. The lower edge of the guide is provided in a 
position so as to guide upper surface of a flat cable when 
it is inserted at regular position, and slanted inward in 

20 the width direction towards inserting direction of flat 
cable and inward towards housing. 

In this aspect, since guides are attached to a 
housing, even if a front edge of a flat cable hits a 
surface of the guide at the time of inserting the flat 

25 cable, the flat cable is still inserted despite of its bend 
at the front corner edge because the guides are slanted 
inward. Therefore, after all the flat cable slides into a 
regular position, that is, inserting space, losing the bend 
by its elasticity. 

30 The guide can be designed to be bent to form as a 

metal piece which is almost right angled to the surface of 
flat cable and attached to both sides of a housing. Here, 
upper edge of the guide can be slanted or curved toward tip 
in the direction of lower edge. The guide of this shape 



can be easily made as a metal piece. Moreover, even if a 
flat cable slides onto the upper edge of the guide when it 
is inserted, it is led downward because of the slant of the 
tip. In this case, it slides into inserting space 
5 offsetting its elasticity by pushing the bend section 
lightly by finger, and the bend is disappeared. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figs. 1 (A) through (C) are sectional views of an 
electrical connector according to the first embodiment of 
10 present invention. The pressure member is at the open 

position in Fig. 1(A), at in-between position in Fig.l(B), 
and at the closed position in Fig. 1(C). 

Figs. 2 (A) through (C) are sectional views of an 
electrical connector according to the second embodiment of 
15 the present invention. The pressure member is at the open 
position in Fig. 2(A), at in-between position in Fig. 2(B), 
and at the closed position in Fig. 2(C). 

Fig. 3 is a perspective view of a main section of 
an electrical connector according to the third embodiment 
20 of the present invention. 

Figs. 4 (A) and (B) are a plan view and a front 
view of the electrical connector, respectively. 

Fig. 5 is a perspective view of a conventional 

connector. 

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of the invention will now be 
described with reference to the accompanying drawings. 
First Embodiment 

In Figs. 1(A) through (C) , an electrical 

30 connector for a flat cable according to the first 

embodiment of the invention has a housing which holds a 
plurality of terminals 2. The terminal 2 is made by 
stamping a metal sheet and the like, and maintains flat 
surface which is parallel to the sheet. The plurality of 



terminals 2 are arranged with certain intervals between 
each terminals. The terminal 2 is pressed from left side 
in the figures into corresponding slit-shaped receiving 
slot which is parallel to the sheet. 

5 The terminal 2 has an upper arm (support arm) 4, 

a lower arm 5, and a contact section 6, wherein the upper 
arm 4 and lower arm 5 are located along the inner surfaces 
of upper wall 7 and lower wall 8 which forms slot 3 of the 
housing, and the contact section 6 protrudes to outside of 

10 the housing from the lower wall 8. The upper arm 4 has 
engaging protrusions 4A and 4B at upper edge of the base 
area, so as to prevent sliding out of the slot by engaging 
into inner surface of the upper wall 7 of the housing when 
the terminal 2 is inserted to a prescribed position from 

15 left side. The upper arm 4 has relatively high rigidity, 
relating to deflection within the sheet of the figure, 
especially higher rigidity in comparison with lower arm 5. 
An end section 9 of the upper arm 4 is made wider, and the 
upper edge 9A is positioned upward (outer) from lower 

20 surface (inner surface) of the upper wall 7 of the housing. 
Also, the transitional section from the upper edge 9A to 
the upper arm 4 forms a shoulder with gentle slope. 

A bearing section 11 which has a concave shape is 
provided at the lower portion of the end section 9. This 

25 bearing section 11 is to support a pressure member 

described below in a manner that the pressure member can 
freely turn around, and has a function of a bearing. Since 
the upper edge 9A is upward from the lower surface of upper 
wall 7 of the housing and extends to the proximity of upper 

30 surface of the upper wall, the distance between the bottom 
of the slot of the bearing section and upper edge 9A is 
kept so wide that the section around this area is strong. 

The lower arm 5 of the terminal 2 has narrower 
width (in the height direction in the figure) in comparison 
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with the upper arm 4, and has flexibility in a plane 
parallel to the sheet. Also, it has an incline 5A which 
inclines upward from the lower edge of the lower arm 5, 
especially at the section close to the end of the arm, and 

5 contact section 12 which protrudes toward the bearing 
section 11 of the upper arm 5. 

As described above, the housing 1 has as many 
slit-shaped receiving slots 3 to insert the terminal 2 from 
left as the number of terminals in parallel to the sheet, 

10 wherein the terminals are made from a metal sheet and 

maintains the sheet surface. The inserting position of the 
terminal 2 is determined by the upper wall 7 and lower wall 
8 of housing 1 which define the upper edge and lower edge 
of the receiving slot 3. The base section of the lower arm 

15 5 contacts with the inner surface of the lower wall 8, and 
as described above, the position of a terminal is secured 
and the sliding out of the terminal is prevented by the 
engagement of engaging protrusions 4A and 4B of the upper 
arm 4 into the upper wall 7 of housing. 

20 The housing 1 has a cable slot 13 to insert a 

flat cable C from right side into the housing 1. The cable 
slot 13 passes through a plurality of receiving slots 
provided between the sides walls, having a width 
substantially the same as the flat cable C (dimension in 

25 perpendicular to the sheet) , that is, almost the same width 
as the arranging distance between the plurality of 
terminals, 

Also, an upper part of the cable slot 13 is open, 
so that housing has an open mouth 14. The open mouth 14 
30 is, in lateral direction, open rightward and extends to end 
of upper wall 7 of housing 1 leftward, and in longitudinal 
direction, as described above, is open upward from the 
cable slot 13. 



The open mouth 14 of the housing 1 has a pressure 
member 15 which is made of insulating material. The 
pressure member 15 can freely turn over between the open 
position in Fig. 1(A) and the close position in Fig. 1(C), 

5 and is supported by the bearing section 11 of terminal 2. 
The pressure member 15 has an operating section 16 at top 
side, and a groove 17 at the opposite side. The operating 
section 16 is to give turning force to the pressure member 
15, and the groove 17 is to put the end 9 of the terminal 2 

10 in. Accordingly, the groove 17 has a slit in a zigzag 

fashion corresponding to the terminal 2. And a shaft 18 is 
attached in the groove 17, and supported by the bearing 
section 11 of terminal 2 so that the shaft can freely 
rotate. For the groove 17, at the open position in Fig. 

15 1(A), distance between the bottom 17A and center 18A of the 
shaft 18 (rotational axis) is slightly larger than the one 
between the center 18A of shaft 18 and the shoulder 10, and 
the bottom 17A of the groove 17 presses in and engages with 
shoulder 10 of the terminal 2, so as to strongly engage 

20 with each other. At the open position of the pressure 

member, this bottom 17A and the shoulder 10 work together 
as engaging sections, and holds the pressure member 15 at 
the open position by the engaging force. 

As described above, the connector in present 

25 embodiment is used in the following manners: 

1) First, arrange a connector to prescribed 
position on a circuit board (not illustrated) , and connect 
the contact section 6 of a terminal 2 with a corresponding 
circuit section of the circuit board by soldering or so. 

30 2) Then, turn a pressure member 15 over to the 

open position as in Fig. 1(A). At the open position, the 
pressure member 15 is maintained at the open position being 
restricted from the turning back to the closed position by 
the engaging force between bottom 17A of groove 17 of the 



pressure member 15 and shoulder 10 of the terminal 2 which 
form an engaging section together. 

3) When the pressure member 15 is at the open 
position, the open mouth 14 is maintained widely open 
rightward. Accordingly, it is easy to see the entrance of 
a cable slot 13 (inserting space) from inserting direction 
of a flat cable C. The flat cable needs to be inserted 
into the cable slot 13 with its contact surface as lower 
surface until the front end of the cable contacts with 
deepest wall of the groove. 

4) After inserting the cable to the prescribed 
position, release the engagement by turning the pressure 
member clockwise against engaging force, and then turn over 
to the closed position in Fig. 1(C) via an in-between 
position in Fig. 1(B). The pressure member 15 strongly 
pushes the flat cable C towards the contact section 12 with 
its pressure section 15A, and then both are electrical Ly 
connected. 

Second Embodiment 

In the second embodiment, an engaging section is 
formed by a pressure member, and an engaging piece is 
formed separately from the terminal between the pressure 
member and the terminal to make the insertion of cable 
easier. 

In Fig. 2(A), the engaging piece 21 is made by 
stamping a metal sheet, similar to the terminal 2, 
maintains its flat sheet surface, and is arranged in 
parallel to the terminal 2. The engaging pieces 21 are 
attached to proper position in arrangement direction of a 
plurality of terminals 2, for an example, at both sides of 
the terminal arrangement, in addition, and at proper 
position or positions between them. 

The engaging piece 21 has a protrusion, such as 
cam 23, at arm 22 which is pressed into the housing from 
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right side, as an engaging portion at the position which 
corresponds to the shoulder 10 of the terminal 2 in Fig. 1. 
At the same time, the pressure member 15 has a cam follower 
19 so as to move along the cam 23. The concerted movement 
5 of the cam follower 19 along the cam 23 generates a strong 
engaging force when the pressure member is at the open 
position as in Fig. 2(A), and releases the engaging force 
gradually weakening as it turns over to the closed position 
of Fig. 2(C) from the position of Fig. 2(B). 
10 The engaging piece like this tends to be 

considered the same as the terminal with shoulder in Fig. 1 

1% from its appearance. However, even if the principle of 

generating engaging force is the same, the terminal does 
% not have to have a function of generating engaging force, 

S 15 so that there is a great feature that it can work without 

M receiving undue stress. In other words, the stress does 

q not affect how the terminal contacts. 

I I Third embodiment 

£iy The third embodiment has a feature of having a 

% 20 guide which guides a flat cable to a regular position and 
in a regular direction at the time of inserting a flat 
cable, not engaging the pressure member at the open 
position as in the first and the second embodiments. This 
guide can be formed together with the engaging piece in the 
25 second embodiment . 

In the present embodiment as shown in Fig. 3, 
4(A) and 4(B), both sides of an open mouth 14 of a housing 
1 have guides 31. Preferably, the guide 31 is made of a 
metal piece, has a surface which extends in the 
30 longitudinal direction, and has a slant section 32 which 

inclines to the Inserting direction and cross direction of 
the flat cable. The lower edge 33 of this slant section 32 
is positioned so as to longitudinally guide upper surface 
of the flat cable which is placed at the regular inserting 



position. The upper edge 34 has a curved section 34A which 
is rounded towards the tip. 

In this embodiment, the slant surface 32 is bent 
from press-in section (arm 22), and the front edge of the 

5 open mouth 14 of housing 1 is exposed, so that the flat 
cable can be easily inserted at almost ideal regular 
position. Insertion proceeds smoothly, while upper surface 
is guided by lower edge 33 of the guide 31. 

Where the front edge of a flat cable hits the 

10 guide (surface of the slant section 32) because front edge 
of the flat cable is slightly bent upward, or because 
inserting position is slipped upward, since the slant 
section 32 inclines inward, even if the flat cable is 
curved at the corner of the front edge, the flat cable can 

15 be inserted as is. At the inserting position where the 
flat cable separates from the guide, it slides into the 
regular position in the inserting space, returning to the 
flat condition by elasticity of itself. 

Even if the front edge of the flat cable is 

20 positioned further upward and slides over the upper edge of 
the guide, the flat cable is guided downward by the slant 
of curved section 34A of the tip. In this case, the flat 
cable slides into the inserting space by its elasticity 
without damaging the guide by pushing the curved section of 

25 the flat cable lightly downward with finger. Also, the 
curved condition disappears. 

The present invention is not limited to the 
above-described embodiments, and some variations are 
possible. First, in the first aspect of the invention, for 

30 the bearing of a pressure member, being different from the 
embodiment in Fig. 1, one can design the terminal to have a 
bearing section with convex curve, and then a pressure 
member to have a concave curve to engage with the convex 
curve. Here, "rotation" means rotation around the 
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rotational center (the axis) and, also, includes a case 
that it accompanies a shift of the rotational axis in the 
vertical direction to this rotational axis. 

Even if the engaging section between the pressure 

5 member and the terminal or the engaging piece is not formed 
by parallel surfaces (engaging surface extends in the 
rotational axis as in the examples of Fig. 1 and 2) as in 
the illustrated figures, it can be formed by rectangular 
surface to the rotational axis. For an example, if the 

10 type in Fig. 1 is taken as an example, the groove 17 of the 
pressure member can be designed to be narrower as the 
pressure member rotates towards the open position so as to 
enable to push tightly the terminal at the inner surface of 
the groove at the open position. This tightly pushing 

15 force works as engaging force. 

As described above, according to the present 
invention, the inserting space is opened without failure 
while the pressure member is maintained at the open 
position, or makes it easier to see, so that it ensures 

20 insertion of a flat cable towards entrance of the inserting 
space. Also, in the case of having a guide, even if the 
front edge of the flat cable hits the guide, the flat cable 
can be inserted as it is, or can slide into the inserting 
space simply by applying a little correcting force with a 

25 finger. Therefore, this invention improves workability of 
insertion to connect a flat cable with the connector. 



